Making a Case for Systems Approach
The world is experiencing significant, largely economic and sociotechnical, induced change. These induced changes are meaningful with a function of people taking collective actions around common beliefs. These changes are more than jargon, cliché and hyperbole, and they are effecting major transformations. These transformations however, should consistently meet the growth expectations of various constituents in an increasingly competitive global marketplace through a kind of leadership that solves complex social, economic, and political problems by leveraging the opportunities of an interconnected world (Holliday, 2013; Scheinfeldt, 2012) .
These game changing developments have the dimensions of space and time. An action of a group of people or individual can have a game changing impact in just a particular locality or region; or can have global impact. These transformations will impact on how human resources are developed and we need to be able to forecast its effects. In order to produce such forecasts, HRD needs to become more predictive -to develop the ability to understand how human capital systems and organizations will behave in future.
Further development of systems models is required to allow such predictions to be made.
Critical to the development of such models will be to understand that linear epistemology cannot be the dominant epistemology of practice and that dynamic complexity of challenges confronted by HRD professionals in their daily research and practice requires a nonlinear epistemology of practice, rather than reductive or linear thinking or processes of normal science (Yawson, 2013) .
Central to this will be the use of systems approach in HRD research. A systems approach in which physiognomies of one level in a hierarchy are reconnoitered as emergent properties of processes lower down in the hierarchy (Norris, 2012) , will be important for making HRD predictions in novel conditions. The reason for this is that systems approaches do not assume that the validity of a systems description is interminable (as do phenomenological models by definition), "they rely on the fact that the internal processes will continue to operate into the future and that their operation will be in some way altered by the changed conditions" (Evans, Norris, & Benton, 2012, p. 164) . The higher order emergent properties change as a consequence of the shifts in the internal processes not because the higher order effects themselves have been projected into the future (Evans et al., 2012) .
Although the adoption of a systems approach to research in HRD is not novel, methodologies and concepts underlying the approach are not very well developed. In a mixed methods study to identify skill needs for agrifood nanotechnology, a comprehensive methodology was developed for a systems approach research in agricultural education, public policy and HRD. In this paper, a stakeholder analysis methodology that was developed as part of a novel method in conducting systems approach research in human resource development is described.
Overview of the Systems Approach Methodology and Conceptual Framework
As stated earlier, a systems approach methodology was developed and used to identify skill needs for agrifood nanotechnology workforce. It was a multi-phase, mixed methods study design (Creswell & Plano-Clark, 2010 ) based on systems theory and complexity theory. The study followed a four-step process involving different methods and approaches. The first phase marked (1) in the schematic diagram in Figure 1 involved a comprehensive systematic evidence review (SER) and analysis of the literature. This phase of the study also helped to identify key experts, conduct stakeholder analysis, and formulate questions for in-depth and semi-structured interviews. The stakeholder analysis is the subject of discussion in this paper. The second phase of the study, marked [2] in the schematic diagram, used multi-criteria approaches for value elicitation including surveys and semi-structured interviews with key stakeholders and experts to identify current and future skill needs in agrifood nanotechnology sector. The third phase of the study (marked [3] in the schematic diagram) included Qualitative Systems Analysis (QSA); Quantitative Data Analysis (QDA); and Strategic Flexibility Analysis (SFA) (a scenario analysis method) of evidence from the literature and results from the multicriteria value elicitation of experts and stakeholders.
The final phase of the study (marked [4] in the schematic diagram) was the creation of a systems model from the QDA, QSA and SFA to describe holistically the current and future skill needs and the important links, interrelationships and apparent themes and patterns identified in the prior phases. This paper, however, focusses on the stakeholder analysis which was empirically developed as part of the systems approach. (Mitchell, Agle, & Wood, 1997) . A stakeholder is an entity who has something to gain or lose through the outcomes of a planning process, project, or policy formulation and implementation; and can be organizations, groups, departments, structures, networks or individuals. Stakeholders include interests groups who are affected by the issue or those whose activities strongly affect the issue; those who possess information, resources and expertise needed for strategy formulation and implementation; and those who control the implementation of the various responses (FAO, 2007) .
Stakeholder Analysis (SA), is an analysis tool for assessing different interest groups around a policy issue or intervention, and their ability to influence or be influenced by the final outcome (FAO, 2007) . described Stakeholder Analysis as: An approach, a tool or a set of tools for generating knowledge about actors -individuals and organizations -so as to understand their behavior, intentions, interrelations and interest; and for assessing the influence and resources they bring to bear on decision-making or implementation process (p. 338).
Schmeer, (1999), described SA as "a process of systematically gathering and analyzing qualitative information to determine whose interests should be taken into account when developing and/or implementing a policy or program"(p.3). Grimble and Wellard, (1997) defined SA from systems perspective as "a holistic approach or procedure for gaining an understanding of a system, and assessing the impact of changes to that system, by means of identifying the key actors or stakeholders and assessing their respective interests in the system" (p.175). SA originated in the fields of management studies and business administration , but has found wide applications in political science, engineering, public policy, development studies and environmental studies (Billgren & Holmén, 2008) . Billgren and Holmén, (2008) have observed that, depending on the scholar's academic interests; SA can take off in various directions. Walker et al., (2008) argued that these may be influenced by the researcher's ontological position and therefore the researcher at the onset of the analysis should declare what influences his/her perceptions. Stoney and Winstanley, (2001) argued that researchers should first clarify their position with regard to their beliefs and positions on who can be viewed as valid stakeholders so that their biases and chosen ontological perspective are clear.
Stakeholder Theory: Issues and Contentions
In the fields of management studies, business administration, public policy and international development, there has been an explosion of theoretical development over the past several years related in one way or another to stakeholder theory (Buchholz & Rosenthal, 2005) .
Stakeholder theory was put forward by Freeman (1984) as a proposal for the strategic management of organizations in the late twentieth century. It may be traced back even as far as Adam Smith and his Theory of Moral Sentiments (Mainardes, Alves, & Raposo, 2011) . Its contemporary use in management literature is attributed to Stanford Research Institute, which introduced the term in 1963 to generalize and expand the notion of the shareholders as the only group that management needed to be sensitive towards.
There has been a great deal of debate and discussion about what "stakeholder theory" really is, albeit the debate is missing in HRD discourse. There has been several schools-ofthought: There are the "no theory" proponents who argue that there is nothing like "stakeholder theory," and that theories are connected sets of testable propositions (Parmar et al., 2010) . There are also those who argue that there is just too much ambiguity in the definition of the central term to ever admit of the status of theory (Sternberg, 1997) . Others have suggested that it is an alternative "theory of the firm" (Donaldson & Preston, 1995; Kuhn, 2008; McWilliams & Siegel, 2001 ; Rowley, 1997) . There is also the great divide brought about by the counter argument by Freeman, (1999) on his divergent stakeholder theory in response to Jones and Wicks', (1999) convergent stakeholder theory.
As dialectic-pragmatists, we do not confine our conceptualization of stakeholder analysis to any of these debates. Our contention, is that stakeholder analysis in research and practice within HRD should be undergirded by a non-linear epistemology and not in the dominant linear epistemological approach in HRD.
Conceptualization of Stakeholder Analysis
Based on the review of literature and the analysis of the various theses undergirding stakeholder theory, the stakeholder analysis conceptualized in this study is a relatively simple analytical tool or approach which follows a 4-step process of Specification, Prioritization, Mapping (Visualization) and Engagement. Depending on the organizational form, project or issue at stake there can be varying sub-stages under each of these four broad steps discussed below.
Stakeholder specification. This is the stage where stakeholders are defined and identified in relation to the specific issue under consideration (FAO, 2007) . This stage is extremely important to the success of the analysis (Schmeer, 1999) . The stakeholders are identified and then categorized into groups based on defined criteria indicating how they are affected or their influence on the issue under consideration or outcome of the project under consideration (Walker et al., 2008) . Stakeholder prioritization. Time, scope of the project, finances and other resources available to the study or project are the main reasons for this stage of the SA approach. Since these resources are limited, the list of stakeholders to be interviewed must be prioritized (Schmeer, 1999) . The stakeholder prioritization is undertaken by considering three factors that can assess the relative importance of stakeholders (Elias, Cavana, & Jackson, 2002; Mitchell et al., 1997; Walker et al., 2008) : (1) Power-is the stakeholders' power to influence the issue at stake or study objectives significant or relatively limited? (2) Proximity/Legitimacy-are they directly impacted by the consequences of action or inaction on the issue at stake or the research problem identified? (3) Urgency-what is their stake? Are they prepared to go to any lengths to address the issue at stake with or without other stakeholders? The stakeholders are then rated on each of these three factors on a subjective but relative ordinal scale of 1 -5 (Walker et al., 2008) .
The stakeholders can then be clustered into primary and secondary stakeholders (Campbell, 2004) or categorized using different typologies (Mitchell et al., 1997) .
Stakeholder mapping (visualization).
The data from the first two steps are converted into the Stakeholder Map. The relationships that visualization shows will reflect stakeholders' unique relationships (Walker et al., 2008) . Various techniques for mapping of stakeholders exist.
The most commonly used methods for analysis or mapping of stakeholders plot the stakeholders on a matrix/grid which has two key attributes of stakeholders as its axes (Mathur, Price, Austin, & Moobela, 2007) . There are also some more complex techniques for mapping the stakeholders which include the three-dimensional power/legitimacy/urgency criteria used at the prioritization stage (Mathur et al., 2007; Mitchell et al., 1997) .
Stakeholder engagement. This is the step stakeholders are engaged in the issue at stake (Walker et al., 2008) . Defining appropriate elicitation protocol requires an understanding of each stakeholder's degree of influence or how they will be impacted by the actions and inactions on the issue under consideration. Although many examples of stakeholder analysis with a policy orientation exist in the literature, none has been conducted on the HRD research or practice to the best of our knowledge. Inclusion of stakeholders in all aspects of the HRD research and practice has been mentioned in many publications but none actually demonstrate a concrete methodology for performing a stakeholder analysis (Davis, 2007) . In developing the methodology, the study followed the 4-step process of Specification, Prioritization, Mapping (Visualization) and Engagement for the stakeholder analysis conceptualized.
The Methodology Stakeholder Specification
This is the stage where stakeholders were defined and identified in relation to workforce development for the agrifood sector. The study adapted the stakeholder analysis approach developed by Varvasovszky and Brugha, (2000) for the stakeholder specification. Stakeholder specification provided a basic understanding of the social and institutional context in which this study was conducted. This task developed a framework of the agrifood nanotechnology network of stakeholders. This structural approach also supported the subsequent assessment of the agriculture and food stakeholders in regard to their perception of nanoskill needs.
At a general level we separated the stakeholder universe into multiple units of analysis The boundary of each stakeholder cluster was defined, as discussed under the next section on stakeholder specification, and the stakeholders were identified based on the literature. Academia in this stakeholder analysis is not referring to only higher education but as Yawson, (2012) As stated earlier government as unit of analysis for the stakeholder study was defined as the regulatory/ federal component of stakeholders responsible for economic, ethical, legal, and social, policy with the goal of making agrifood nanotechnology education policy more rigorous, transparent and scalable. A government entity is any organization that is funded by the government and formed to fulfill the policy of the government in a given area. The constituent stakeholders in the government unit of analysis were categorized into Government laboratories and Centers; and Government Agencies for this study.
The 'third sector' is a collective term for all those organizations that are not-for-profit and non-government, in addition to activities of volunteering and giving which sustain them 
Stakeholder Prioritization
Time, scope of the project, finances and other resources available to the study were the main reasons for this stage of the SA approach. Since these resources were limited, the list of stakeholders to be interviewed were prioritized (Schmeer, 1999) . The stakeholder prioritization was undertaken by considering three factors that assessed the relative importance of stakeholders (Elias, Cavana, & Jackson, 2002; Mitchell et al., 1997; Walker et al., 2008) . Using the following typology to prioritize them on a scale of 1 (lowest) to 5 (highest) experts were surveyed: (1) Power-is the stakeholders' power to influence skill development in agrifood nanotechnology significant or relatively limited? (2) Proximity/Legitimacy-is the stakeholder directly impacted by the consequences of action or inaction on the issue at stake i.e. skill needs for agrifood nanotechnology? (3) Urgency-what is their stake? Is the stakeholder prepared to go to any lengths to address the issue at stake with or without other stakeholders? The stakeholders were then rated on each of these three factors on a subjective but relative ordinal scale of 1 -5 (Walker et al., 2008) by the experts. 
Stakeholder Mapping (Visualization)
The data from the first two steps were converted into the Stakeholder Map. The relationships that visualization shows reflect stakeholders' unique relationships (Walker et al., 2008) .
Figure 3. Specifications of the First Phase of Stakeholder Analysis Stakeholder Engagement
This is the step stakeholders were engaged in the issue at stake (Walker et al., 2008) .
Various stakeholder groups were surveyed. Defining appropriate elicitation protocol requires an understanding of each stakeholder's degree of influence or how they will be impacted by the actions and inactions on the issue under consideration.
Results of Stakeholder Analysis
Stakeholders in the agrifood system are wide ranging depending on the issue of concern.
In the study, the stakeholders identified were those who have direct interest in or influence over workforce development in the agrifood sector. The first phase of the stakeholder analysis resulted in the specifications shown in Figure 3 and also listed in Table 3 . 
Results of the study
In answering the research question for the study "who are the key stakeholders in the agrifood nanotechnology sector? Experts were made to use the following typology to prioritize the stakeholder specification as shown in Table 3 on a scale of 1 (lowest) to 5 (highest): (1) Power-is the stakeholders' power to influence skill development in agrifood nanotechnology development; and, users of agrifood products, as the most important stakeholders in that order.
Several stakeholders identified through the SER were also highly ranked. However, Experts did not find the Judiciary and School Boards as important stakeholders although in the literature school boards were identified as important stakeholders. This present an interesting finding for HRD research as it empirically portrays the relevant target audience of our research.
The Use of the Results in the Overall Systems Approach
Having identified and prioritized the stakeholders, the study used multi-criteria approaches for value elicitation including surveys and semi-structured interviews with the key stakeholders and experts to identify current and future skill needs in agrifood nanotechnology sector. As part of the overall systems approach, Qualitative Systems Analysis (QSA);
Quantitative Data Analysis (QDA); and Strategic Flexibility Analysis (SFA) (a scenario analysis method) of evidence from the literature and results from the multi-criteria value elicitation of experts and stakeholders were done and used to create a systems model to describe holistically the current and future skill needs and the important links, interrelationships and apparent themes and patterns identified in the prior phases.
Implications and Relevance for HRD Research
This study provides a template and research approach that can be adapted and used in HRD practice and research. "Systems theory as foundational theory in HRD is broadly accepted, however, its relevance and use in the practice of HRD remains a myth" (Yawson, 2013, p. 70) .
To make HRD more predictive, there is the need for a systems approach to research and practice and stakeholder analysis is one key tool to any systems modelling. HRD has several constituencies and a multidisciplinary field of practice and therefore requires that all stakeholders are brought in towards a holistic approach to practice and research. As Garavan (1995) "Fundamental to the effective management of a strategically focused HRD function is consideration of its key stakeholders." (p. 46). As this study has illustrated, stakeholders will have varying degrees of power, predictability and interest in the HRD research and practice. The HRD professional's duty is to be able to effectively identify the relevant stakeholders and formulate these different perspectives into acceptable HRD strategies. This study has shown how this Stakeholder Analysis Framework can play an important role in helping all members of an organization understand the role their stakeholders play in organizational effectiveness (Kennon, Howden, & Hartley, 2009) . We believe that the tool can be quite flexible in how it is used to produce a variety of outcomes to suit any organizational form.
In line with this, there is also the need to re-conceptualize HRD in the context of the rise in the substance of complexity theories and fully acknowledge that there is a parallel outlook and conversation that needs to take place within the field (Iles & Yolles, 2003; Yawson, 2013; Yorks & Nicolaides, 2006) and that stakeholder analysis is a composite part of any such conversation.
Conclusion
We believe that this paper provides a useful framework for using stakeholder analysis as a research methodology in HRD. The review of stakeholder analysis literature has also position the work of key authors within the stakeholder debate and we believe it may provide a more coherent basis for future research and practice. The Stakeholder Analysis Framework described in this paper, has been designed to be flexible in its application, allowing for continuous improvement of the process.
The underlying thesis of this paper has been that the usefulness of linear epistemology and the hard systems approach towards research and practice in HRD is not in contention. The contention is that linear epistemology cannot be the dominant epistemology of practice and that dynamic complexity of challenges confronted by HRD professionals in their daily research and practice requires a nonlinear epistemology of practice, rather than reductive or linear thinking or processes of normal science(B. E. Yawson, 2013) . Systems approach undergirds the nonlinear epistemological orientation and stakeholder analysis is an important component of the systems approach.
